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1020020077969 #^ 2003/5/30 

tivs.^i^>^ ^V^-^^- ^ y cHHl 7 A^-^-, #:£*H7m#<i ^# 

& ^JEL^S^ ui <^«. ai^>^ ^-71 a}£^7l^ ?l^r #31; # 

#7l #Jf°fl ^H^-g- ^-^-g- -f °1# ^l^M #71 sflJEL^s]-^ 

^#<H) i^ol^1» ^-AH #7} ol^<y«.# ^7l^H #7l iS|HAi o>5floll 

# °l£r^°^l- #^1?1^ cJ-Tfl; #7l ol£-^ojJjL 7 > AlZ}-*} 
<^ H^*l« ^*Rr #31; #71 i3fl<>H« ^171*}- ^ #7l ^i^l #-^1 <H 

^^-g; ^*Hr #711; #71 B31*l S.^} ^§#*Kr #31; #71 ^1-21 

^#s)--g- #5^-S- ^#*H #7l sflJEL^S].^ #71 ^#S)--§- #^^r 

^ #31; ^ ^fKKr #71 ^^AVsJ-nV^ Aj. 7 l sHc^Sj-nV^. ^ ^ ^ ^-£el*Kg- 
*§#*Hr #31* 3L^*M T^£i=h 

£ 2j 
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1020020077969 ^% 2003/5/30 

ti>£^l^>^ ^x}^^ {Method for manufacturing STI of semiconductor 

device} 



£ 2a 5- 2j^ ^ofl 4^ ^j-^Ei- 5^1 tr 

100 : ^£^7]^ 120 : sflJ^Sj-^ 

140 : ^-l^ 140a : *Bf 3fl:= ^B}- 

150 : 3L£3l*l^B 180, 180a : ol^oju 

180b : ^Hf-ol^^ 200 : ^ 1 TCR «-bH :MM*1 

220 : *fl 2 TCR #eM ^°}*\240 : H^*l 

260 : SAC-t>5l-^- 280a : *r^- 
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1020020077969 #3 <£*y : 2 003/5/30 

^€^1 31^5. J1^^5}-7l- Jl^S}jl a tf. ^H^i^Hl , ^ <3 

°1 *H S-^^wj-Alo^ ^^<4-5}-^>^ ^^ll}. 

<13> ^"71 S3i^2l ±.7\- H. 7}^7\^ ^-^-ofl ADH-5] tg ^ ^ 

<w> rc]-^, ^sflofl^ ^o. io. 7> ^ H> STI (Shallow 

Trench I so 1 at ion) ^r^ 1 ^ 0 ! ^l^s]^ 1 ^. 
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iEM^-o^ JL^JEl-El-SP} ^sl-^-i: ^^*>^I ^s}-* °H ^^7] 

<ie> TflolH^^I-^-^ HF 2E^ HF/H 2 0, B0E(Buffer Oxide Etchant)^ 

SLS. ^l^W. 

HF ^€ ##(HF)^°-3. ^ ^)°}^ 

<18> ZLSli4, ol^*}- ^^^g: ^S^l SIM (moat )€-# 0 l tH^^-fl, °]&ltr 

^1^12.^71- ^r^*}^ ^3 INWE (Inverse Narrow Width Effect) 7} ^ 

<20> ^-7] ^-g- ^tr 1^£r, «>£^7l^Hl afl = s)- ^ ^ 3fl = 
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^1020020077969 %^ ^*}: 2003/5/30 

f^H ^71 o]^oj ^T^H #71 ^H>H oJ-ifloflnV o]^^ 

A] 71^ #7fl; ^>7l ol^-oj«. 7> ^ l7m HV5L^7l^ ^*Rr 

^7l :MM*1# ^|7l* ^ #7] #*fl ^°fl <H^*8*3* ^*3*Kr 

#31 ; ^7] ]=€*1 S.T$o\) #3\-n^r %^*}$r ^Tfl; ^"71 ^%$] ^°\) % ^Sj-g- ^ 

<21> (^Al^l) 

<22> . ol^> ( ^Jf^ £^oll o^}^ « l-^2l*V ^Al^l- ^.Cf ^Ml^Tfl ^^*> 

<23> 1^7-1, £ 2a°11 ^-ol ^e) ^-71 ^(100)^-^1 ^^^(120)3)- sfl^^sl- 

^(140)^: ^^t!" 5LM5fl7.]iH(150)» sfl^W. 
<24> ZL cf^-, 5. 2b°11 w>sq- ^-o] # 7 | 2flE^^ 31*1^^(150) -I- 4i3S 

*H #7] ^c^sKKUo)^ #7] sfl^S|-^(120)# L0C0S(L0Cal Oxidation of 

Silicon) ^^zJ-sH #7l ^el€-7]^:(100)^- ^^3- i^l^t}. 
<25> £ 2c°\] S.*]& ^-o] #7l ^41-^1 ^l(P) Xfe -§-^(B)l- 

^ S^IS. °l£r^*H #7) 71^(100)^^1 ol^ogu. (180)1 . 
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m 

1020020077969 ; k^ QA- 2003/5/30 

<26> <^7H, #7l ol^oj^.^ 6. ^efl^j #£*H^g«1M °l-g-^ 57>^ ^1(P)3H- 

37} 2] -g-i(B)# °l-8-«H oi-g-^og^ ^el^(Si)4 °1(P)3 ^sl€- 
(Si)4 -g-i(B)^ £t\M^. 

<z7> o]^<a^ ^ SACCSelf Alignment Contact )#5B^°lH #tt# 

7l^(^, LOCOS Td^H^H ^sfl ^e^TO^l xvj^h* 

<28> g^fj., 37>o| -g-^ j^t} 57>o) o]o. ol^oj^V ^ o. ^ ^ ^ 3.7] l 0 0)^ B] W]- 

Stb 37>^ -g-^ HL^r 57>S] o]o11 5}t}. ZL oj^og^^ c>l-f}- 

7} #71 ^€-7)^ #3**1 ^fHl ^ti ^21^ 1^57} ^Tfl £?]T>\7} 

<29> 3. cf^-, £ 2<H wl-sq- ^-o] ; ^-71 3fl = ^Sl-^-(140) i^H^-g- 1- 

I^K!^ TCR ^^z^H #-ff- oj^og w.(l80a)l- W 
o]^(200)l- ^nfl, CHF3, CF 4( Ar J£tt CxFySl ^l^-^^l 

^ #^p>« ol-g-«5><^ n 2> H 2 ^5] 7>i£ ^ 5£4. 

<30> C^^A-I, ^ Oj^og «. (180a)1 . Aj-7] ^5)1 ojA^ (200)21 <3 ^ 

# #^1^ ol^Hr ^3*1 #71 ^ol^-og^dgoa)^ ^ 

el^-o] oj^^og o>^ ja^o) ^cf cl ^oj (fiow)Al7l7l W ^Jolcf. ol 

M-f^l ^1^1 2-H* *#*l*Rr ^-S-*V JSLt1°l 
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1020020077969 #^ 2003/5/30 

<3i> TCR ^i^^^ l-^-S-S ^-fr€ 7fif ^Jl 7>i^^-o.S. ^HM 

TCRTi^^M: *l*8*rfe 3M ^^^1 33- 3^3 °H=r. 
<32> o]atf± t&AS. ^¥<H*1 TCR^^^^ -S^^ ^4. 

<33> ^ f ^-7] Jifl = ^2|-^ <%«H1 1 i2|}oH-§- ^&H» ^^r^l A 1 
TCRCTop Corner Rounding) ^i^^^H A 1 t^l^ ^^tbcf. °H , #7l 

1 TCR ^^zHHtt l-^s(F) 3^1 A>-g-^ ai^c]-. 

<34> ol^^, #7] A] 2 iMM>*l-8- ^*}^*| A 2 TCR ^^z^M -SM 

<35> olufl, p>^^ TCR #3Ha^ ^71 6l^ o J^-(180a)» ^^^Jl ^ 

<36> o]ufl ; #71 *fl 2 TCR ^71 *fl 2 TCR Td^^^r l-¥--2-=(F) 

#7fl Al-^-^H ^4tr4. ^, l-^-i^- ^l°lEt #7>Al7l^A| TCR 7i^^^>^ A 2 

i*||oH(220)fe- ^-7}%^ ^Alofl TCR7d^^^°l *»<8^i=t. A 2 

^5flolA-l(220)» ^7>a1^1^a^ TRC Ti^^^m ^^^-71^(100)^ ^^€4. 

<37> Htr, ^"71 *fl 1 TCR £^3-4 *fl 2 TCR &*\% T^tt *r 

3E. $1^. ojnfl, ^"71 1 TCR £^Zf #3HH #^--SLS(F) eMSt &7fl A>-g-^j7, 
#7] XI 2 TCR ^tHHtt = (F) A r -8-*HS. ^<^tr M 

# ^ SU-H, n&lJi TCR &AA*\$= ^"71 ol^«g^-(i80a)« 
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1020020077969 #^ ^^>: 2003/5/30 

< 38 > n tf-g-, £ 2e^l 51 a] 5} ^-71 ^ el €-71 #(100)* 

^ B€^l (240)1- ^^^cf. 

<39> ojnfl, # 7 J ^.g. <^V Ai^-Alofl^ ^1-71 TCR (200)^1 wfl ^ 

<>H ^*ti H *\%-9] o^^og w.o) ^B]SO. Alzj-S)^ °1 Si ^ 

HBr , Cl 2 , 0 2 , H 2 ^ ^^71-^5. o]^o]^\ s.^^ o]-g-^- 0.5.^ ; # 7 } # 

= ol^oi^ (180a) o 11 o> o]^og ^e^^o] #7^1-2 #7l ^0)^0^ ^-(180a)^ 
^^-^-(A)^- #7l H^l^(240)^ #Jf a^^^( A )ol ^^^t\- 

<40> ojo^, a^^* ^-sfl HF SE^r H 2 S0 4 7> -g-^JLS. #7l TCR #eH ^ 

°H (200)1- *H7l*Ma #7l ^ol^<y«-(i80a)^l ^Tfl ^4. 

<4i> H JE 2f<Hl a o v 7 i ^4^-^ ^ #^ofl 

<42> o]e^t!: 7^1^, ^4i(H)^ ^^(SiH #-§-*M Si=Si^ 

^^P-SSl ^^-^01 ^^jr, l-^*]- ^^S<y H=Si^ Iti 1 ^! ^"Tfl sH ^ 
£}- ^^.^ 7 |. ^ #3H ¥°l7fl ^cf. 

<43> olnfl, ^V^tt oflu-H #3H*1 oj-^^ oflui^l #^^- ^^MH^ ^^°] 

Tfl £H B*ffl*l (240)^1 #YS-^^Y€-(A)2f ^S.A^«-^( B )ol J: a 3^ S-jl*. 
(Flow)^#ol ^-71 #^-£Ai^«-^(A)3|- #71 ^S-^Bl^(B)^ ^^^cf 

ol si #<i]:^tt ^Kl^l #3l^r ^S. #7l #-«S-^^W- «-( A )^ *>«-£A^«.«(B)oll 
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^^^1020020077969 *3 2003/5/30 

< 44 > Hith ^-71 ol-g-^^«-(i80a)^l 3L^S-(A)£ n <=>]^^<y if^js olsfl 
3 Si=Si3 lti£i ^ SI^ ^^^-4 34 ir^^l ufl&ofl ^ ^ 

3* S^S ^71 ^^(A)^ °fl3*l 3^ 4J*M #5L^ 

#o] d fej ^"71 H€^l(240)^ ^ S^^^(A)^: 34 Jl^ 5}-£ 

^€4. ^Mr^°1M °H^12-H# -2-^1 °1 £3". 

< 45 > zl cf-g-, S. 2g<Hl ti >^ ^t-^ A o VJ f°ll SAC(Sacrification)^ 

-§: t^^H #71 H^^(240)vfl°fl SAC ^^(260)-i: 3^^. 
<46> £ 2h^l JE^M ti>^ ^-ol ^-71 ^ofl sg^Sfr-g- ^5^(280)* 

*§^*><*1 A o v 7l H^l^(240)» *fl£3-. 
<47> ojo^, £ 2i°fl ^71 3flH^5|-Bi-(140)* *M 

-t>Sl-^-(280a)4 ^ff-sfl^s^CUOa)^- 
<48> ZL S. 2j^l 5*1^ ^ol, cl^o]] #^}-ir <$7] ^EL*}^ 

(120)^ >8-7l sfl^^^^j-(140a)^- ^7lf-o.S.^ ^"71 ^Hj-^-g- ^sj- ^-(280)ol e}£ 

^£(A) ^-4 ^Tfl ^3-. 

<49> S)^^ 7flolH A>§|.^ ^ ^ofl HF ^l^^ ^l^*>°i ^3€" S-T$.°\) It^t 

*}JL 91^ °}%^ a^HS. ^7) ^Hj-^-g- A>5|.^-(280)ol ^o.^«-^(A) i±3- ^ 
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<5i> tV^, -S- ji^cq y}BJ-2i*V ^a^H tb^^M °>^^, ^t^^H 

# 7>^1 *}e^ Y^^l 4<#^ ^l^V 7}^ 3Ht+. 
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1020020077969 #^ ^*V : 2003/5/30 

l^^g" 1] 

^S^^ ^T^l ^*fl°H"5- -§-*H ^7l o]^oj^-l. ^7^}^ ^71 isfl 

Aj- 7l ol^-ol«. 7 |. ^3 aV£^7l^; ^Z^M ^*Kr 

A: 

Aj-71 ^J^O] Aj-Jfofl 3gE]-S}.^. AV^^ *g^*M Aj-71 Sfl^^S)-^ Aj-y] 5g ^-Jr). 

-§- ^isKKg: ^#3l-<5Rr #7fl; *J 

^Hff*}^ ^7l sfl^AVg}.^ Aj- 7 | sfln^srJ-^-g- ^tH^H ^^E^Kj- ^Aj^Kr 

2] 
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1020020077969 #3 <y*}: 2003/5/30 

3] 

afl 2 #°fl #71 3##zm7iHH X) 2 ^^l^ f^-iS. 

— ^ *fl 1 3^3-3 efloje ^.4 3711 A}-g-^ 3} o. S.^ o. s ^ 

[3)^# 4] 

3 %H1 #7l ^ 2 ^AiAiz^ #^o_s eflolH# ^7>a] ;£aiai 

5] 

2 %H1 SU^H, #71 £#*14 #31^ 1 #7_^HH^ A o V 7l sflc^ 

^ ^^HH^ Aj-7] o]^oj *H7i*H #71 1 *fl 2 #Sl^ ^ 

°H SV-M 1 ?!: #71 o]^og«. # ^X\^}^ ^lo s ^ tij-^^l^^o) 
3^ ^#^. 
6] 

1 *^1 &°H, #71 ^ol^og a.- ^. 7 ) B ^*l t§^-§: Al^oflS Aj- 

n ^#u-^. 
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13 T 1 * 7] 
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